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- The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .1 36(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 

- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )KI Responsive to communication(s) filed on 02 October 2003 . 
2a)D This action is FINAL. 2b)D This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quay/e, 1935 CD. 1 1 , 453 O.G. 213. 
Disposition of Claims 

4) ^ Claim(s) 1.4-23 and 25-58 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) Q Claim(s) is/are allowed. 

6) IEl Claim(s) 1.4-7.13.14.17-19.22.23.25-29.35.36.39-41 .44-46.49-51 and 54-58 is/are rejected. 

7) [3 Claim(s) 8-12.15.16.20.21.30-34.37.38.42.43.47.48.52 and 53 is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10) Q The drawing(s) filed on is/are: a)D accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

11) D The proposed drawing correction filed on is: a)Q approved b)D disapproved by the Examiner. 

If approved, corrected drawings are required in reply to this Office action. 

12) D The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. §§119 and 120 

13) D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 

a)D All b)D Some*c)D None of: 

1 0 Certified copies of the priority documents have been received. 

2.D Certified copies of the priority documents have been received in Application No. . 



3.D Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

14) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 1 19(e) (to a provisional application). 

a) □ The translation of the foreign language provisional application has been received. 

15) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121. 
Attachment(s) 



1 ) □ Notice of References Cited (PTO-892) 

2) (Z] Notice of Draftsperson's Patent Drawing Review (PTO-948) 

3) CI Information Disclosure Statement(s) (PTO-1449) Paper No(s) . 



4) O Interview Summary (PTO-413) Paper No(s). 

5) □ Notice of Informal Patent Application (PTO-152) 

6) D Other: 



U.S. Patent and Trademark Office 
PTOL-326 (Rev. 04-01) 
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DETAILED ACTION 



Response to Amendment 

This Office Action is in response to applicant's communication filed October 2, 

2003 in response to PTO Office Action dated July 2, 2003. The applicant's remarks and 
amendment to the specification and/or claims were considered with the results that 
follow. 

Claims 1 , 4-23, and 25-58 have been presented for examination in this 
application. In response to the last Office Action, claims 23 and 26 were amended. 
Claim 24 has been cancelled. 



Claim Rejections - 35 (JSC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in a patent granted on an application for patent by another filed in the 
United States before the invention thereof by the applicant for patent, or on an international application 
by another who has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371(c) of this 
title before the invention thereof by the applicant for patent. 

The changes made to 35 U.S.C. 102(e) by the American Inventors Protection Act 
of 1999 (AIPA) and the Intellectual Property and High Technology Technical 
Amendments Act of 2002 do not apply when the reference is a U.S. patent resulting 
directly or indirectly from an international application filed before November 29, 2000. 
Therefore, the prior art date of the reference is determined under 35 U.S.C. 102(e) prior 
to the amendment by the AIPA (pre-AlPA 35 U.S.C. 102(e)). 



Application/Control Number: 09/641 ,519 Page 3 

Art Unit: 2187 

Claims 1, 4-7, 13, 14, 17-19, 22, 23, 25-29, 35, 36, 39-41, 44-46, 49-51, and 54- 
58 are rejected under 35 U.S.C. 102(e) as being anticipated by Leung et al. (US# 
5,999,474). 

Regarding claims 1 and 55, Leung et al. teaches a DRAM including memory cells 
(col. 2, lines 28-29). Leung et al. further teaches determining that a refresh cycle is 
required according to the RFQ# signal being asserted low at the beginning of clock 
cycles T3 and T5 (Fig. 3). Command access B(N) and D(P) occur at the same time as 
the refresh cycles, where T3 or T5 may be seen as the first predetermined time slot, 
since this is when the command and refresh arbitration will begin. The refresh will occur 
concurrently with the access request as long as the request does not result in a cache 
miss (col. 10, lines 60-66; col. 12, lines 27-39). The second predetermined time slot 
may be attributed to a time slot after all command accesses have occurred, such as any 
time after the command D(P). 

Regarding claim 4 and 5, Leung et al. teaches that should a cache miss not 
occur, then it has been determined that the command access will not conflict with the 
refresh, as previously recited above, and that the refresh is allowed to occur. 

Regarding claims 6 and 7, Leung et al. teaches that when the access command 
results in a cache miss at the same time of a refresh operation (T5), the access 
command is allowed to proceed while all DRAM banks except for the DRAM bank 
corresponding to the command access are allowed to refresh. After the access 
command has occurred, with the read and write request signals de-asserted high at 
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cycle T6, the refresh command for the DRAM bank related to the access command is 
allowed to occur at this time (col. 13, lines 26-37, 43-50 and line 62 - col. 14, line 10). 

Regarding claims 13, 23, and 56, Leung et al. teaches a DRAM including 
memory cells (col. 2, lines 28-29). Leung et al. further teaches determining that a 
refresh cycle is required according to the RFQ# signal being asserted low at the 
beginning of clock cycles T3 and T5 (Fig. 3). Command access B(N) and D(P) occur at 
the same time as the refresh cycles, where T3 or T5 may be seen as the first 
predetermined time slot, since this is when the command and refresh arbitration will 
begin. The refresh will occur concurrently with the access request as long as the 
request does not result in a cache miss (col. 10, lines 60-66; col. 12, lines 27-39). The 
second predetermined time may be attributed to a time slot after all command accesses 
have occurred, such as any time after the command D(P). The communication link 
(command/address bys) as claimed could be any one of a number of signals as detailed 
in figure 4. For instance, the WR# or EA[16:0] signals are used for initiating a read or 
write operation. The controller as claimed refers to the access control (100), which 
controls operations for the memory array and includes a refresh counter (208) for also 
controlling refreshing operations (col. 9, lines 19-37). As a result, external accesses 
can occur concurrently or at a later time without delaying the access command, as 
recited above. 
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Regarding claims 14 and 22, the WR# or EA[16:0] signal lines, as recited above, 
carry signals related to a read or write operation, which would comprise a 
command/address bus as claimed for DRAM access. 

Regarding claim 17, the refresh controlling operations (as recited above for 
claims 13, 23, and 56) are part of the access controller as claimed. 

Regarding claim 18, refresh timer (195) is used for counting clock cycles and 
sending a refresh request at a predetermined cycle of every 320 (u)s (col. 10, lines 37- 
39). 

Regarding claim 19, as seen in Figure 4, the refresh commands appear at the 
same time as the access commands B(N) and D(N) as seen with their corresponding 
edge placement. The refresh operation is enacted at this predetermined time, and then 
the arbitration of whether to enact the refresh operation occurs. 

Regarding claim 25, the refresh operation occurs concurrently or at a later time 
cycle as recited above for claims 13, 23, and 56. 

Regarding claims 26 and 27, since a command access and refresh operation can 
exist concurrently should a conflict (cache miss) not occur, the two operations will occur 
concurrently without delaying the access operation, as recited above for claims 13, 23, 
and 56. 

Regarding claims 28 and 29, Leung et al. teaches that when the access 
command results in a cache miss (conflict) at the same time of a refresh operation (T5), 
the access command is allowed to proceed while all DRAM banks except for the DRAM 
bank corresponding to the command access are allowed to refresh. After the access 
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command has occurred, with the read and write request signals de-asserted high at 
cycle T6, the refresh command for the DRAM bank related to the access command is 
allowed to occur at this time (col. 13, lines 26-37, 43-50 and line 62 - col. 14, line 10). 

Regarding claims 35, 45, 57, and 58, Leung teaches semiconductor memories 
using DRAM (col. 1, lines 13-15; col. 2, lines 28-29). Leung does not explicitly state 
incorporating a processor (claim 45) to control the DRAM memories, but one of ordinary 
skill in the art would recognize that a processor is inherently required for DRAM 
operations to occur. Leung et al. further teaches determining that a refresh cycle is 
required according to the RFQ# signal being asserted low at the beginning of clock 
cycles T3 and T5 (Fig. 3). Command access B(N) and D(P) occur at the same time as 
the refresh cycles, where T3 or T5 may be seen as the first predetermined time slot, 
since this is when command and refresh arbitration will begin. The refresh will occur 
concurrently with the access request as long as the request does not result in a cache 
miss (col. 10, lines 60-66; col. 12, lines 27-39). The second predetermined time slot 
may be attributed to a time slot after all command accesses have occurred, such as any 
time after command D(P). The communication link (command/address bus) as claimed 
could be any one of a number of signals as detailed in figure 4. For instance, the WR# 
or EA[16:0] signals are used for initiating a read or write operation. The controller as 
claimed refers to the access control (100), which controls operations for the memory 
array and includes a refresh counter (208) for also controlling refreshing operations (col. 
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9, lines 19-37). As a result, external accesses can occur concurrently or at a later time 
without delaying the access command, as recited above. 

Regarding claims 36, 44, and 54, the WR# or EA[16:0] signal lines, as recited 
above, carry signals related to a read or write operation, which would comprise a 
command/address bus as claimed for DRAM access. 

Regarding claim 39, the refresh controlling operations (as recited above) is part 
of the access controller as claimed. 

Regarding claim 40, refresh timer (195) is used for counting clock cycles and 
sending a refresh request at a predetermined cycle of every 320 (u)s (col. 10, lines 37- 
39). 

Regarding claim 41 , as seen in Figure 4, the refresh commands appear at the 
same time as the access commands B(N) and D(N) as seen with their corresponding 
edge placement. The refresh operation is enacted at this predetermined time, and then 
the arbitration of whether to enact the refresh operation occurs. 

Regarding claims 46, the WR# or EA[16:0] signal lines, as recited above, carry 
signals related to a read or write operation, which would comprise a command/address 
bus as claimed for DRAM access. 

Regarding claim 49, the refresh operation occurs concurrently or at a later time 
cycle as recited above for claims 35, 45, 57, and 58. 

Regarding claim 50, refresh timer (195) is used for counting clock cycles and 
sending a refresh request at a predetermined cycle of every 320 (u)s (col. 10, lines 37- 
39). 
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Regarding claim 51 , as seen in Figure 4, the refresh commands appear at the 
same time as the access commands B(N) and D(N) as seen with their corresponding 
edge placement. The refresh operation is enacted at this predetermined time, and then 
the arbitration of whether to enact the refresh operation occurs. 



Claims 8-12, 15, 16, 20, 21, 30-34, 37, 38, 42, 43, 47, 48, 52, and 53 are 
objected to as being dependent upon a rejected base claim, but would be allowable if 
rewritten in independent form including all of the limitations of the base claim and any 
intervening claims. 



Applicant's arguments filed October 2, 2003 have been fully considered but they 
are not persuasive. Applicant's arguments are directed toward the Leung (US# 
5,999,474) reference not teaching the claimed subject matter. The Examiner has 
rewritten the Office Action incorporating the above Leung reference and cited rejections 
based upon the reference. Also, the first and second time slots have been further 
explained to refer to the beginning of the possible access conflict and the ceasing of all 
operations, as recited above. 



Allowable Subject Matter 



Response to Arguments 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Brian R. Peugh whose telephone number is 703-306- 
5843. The examiner can normally be reached on Monday-Thursday from 7:00am to 
4:30pm. The examiner can also be reached on alternate Friday's from 7:00am to 
4:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Donald Sparks, can be reached on (703) 308-1756. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-305- 
9600. 



November 14, 2003 




Patent Examiner 
Art Unit 2187 



